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DETAILED ACTION 

1. Applicant's amendment filed January 13, 2006 is acknowledged and entered. Claims 1- 
19 remain pending and under examination. 



Claim Rejections - 35 USC § 102 
2. Claims 1 1 and 12 remain rejected under 35 U.S.C. 102(b) as being anticipated by Nijhuis 
et al (Current Opinion in Infectious Diseases, 2001, 14:23-28, "Nijhuis"). Previously, claims 1- 
9 were included in this rejection, however, Applicant's amendments to claims 1-9 (removing 
K103N) renders the rejection of claims 1-9 over Nijhuis moot. Claims 1 1 and 12 have not been 
amended in the response filed January 13, 2006. 

The claims are drawn to a method for determining whether an HIV-1 has an increased 
likelihood of having an impaired replication capacity. A virus has an "increased likelihood of 
having an impaired replication capacity" if the virus has a property, in this case, a mutation, 
correlated with an impaired replication capacity. The specification (page 10, lines 27-29) states 
that, "[A] property of a virus is correlated with an impaired replication capacity if a population of 
viruses having the property has, on average, an impaired replication capacity relative to that of 
an otherwise similar population of viruses lacking the property. The method steps comprise: 
detecting whether the reverse transcriptase (RT) encoded by said HIV-1 exhibits the presence or 
absence of a mutation associated with impaired replication capacity. The mutation occurs at 
position 98, 100, 101, 103 106, 108, 179, 181, 188, 190, 225 or 236 (not mutation P236L) in said 
reverse transcriptase. (The reference amino acid sequence for the reverse transcriptase is from 
HIV NL4-3, Genbank AF324493, see page 12 of the specification.) Specific substitution 
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mutations are A98G, L100I, K101E, K103N, V106A, V106I, V106M, Y181C, Y188A, Y188C, 
Y188H, Y188L, G190A, G190C, G190E, G190T, G190V, G190Q, G190S, G190V, P236L and 
P225H. The mutation confers resistance to a non-nucleoside reverse transcriptase inhibitor, such 
as nevirapine, delavirdine or efavirenz. Also claimed is a method for determining whether a 
subject has an HIV-1 with an increased likelihood of having an impaired replication capacity. 
The subject is undergoing or has undergone prior treatment with an antiviral drug. Also claimed 
are combinations of mutations that include P236L and K103N. 

Nijhuis discloses the implications of antiretroviral resistance on viral fitness. Viral 
fitness is a synonym for replication capacity (page 23, introduction section). In-vivo drug 
resistance mutations on replication potential for HIV-1 in the presence of non-nucleoside reverse 
transcriptase inhibitors such as delavirdine include 103N (see Table 1, page 24, and page 25, first 
column, second full paragraph). Nijhuis teaches that the K103N mutation has a reducing effect 
on replicative capacity. Nijhuis also discloses that P236L is a NNRTI in vivo mutation that 
reduces replication capacity (Table 1). Given that Nijhuis discloses that the P236L and K103N 
mutations reduce replicative capacity and is an in vivo mutation that occurs after a single dose of 
NNRTI, the claimed methods are anticipated. 

Applicant's arguments have been carefully considered but fail to persuade. Applicant's 
substantive arguments are primarily directed to the following: 

Applicant argues that Nijhuis does not teach each and every element of claims 1 1 and 12. 
In particular, Nijhuis fails to teach the effects of either P236L or the K103N mutation in 
combination with any other mutation affecting viral replication capacity. Nijhuis does teach the 
effects on replication capacity of mutation combinations associated with resistance to protease 
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inhibitors and to nucleoside reverse transcriptase inhibitors, but nowhere does Nijhuis teach, 
either explicitly or implicitly, the potential effects that the recited combinations of mutations, 
including combinations comprising mutations in residue 236 or 103, might have on replication 
capacity. As such Nijhuis does not teach, for example, the effects of mutations at both position 
103 and 236 on replication capacity. 

In response to Applicant's arguments, it is unclear on what basis Applicant asserts that 
Nijhuis does not teach the effect of the mutations on replication capacity since Nijhuis teaches 
that the K103N mutation has a reducing effect on replicative capacity (see Table 1, page 24, and 
page 25, first column, second full paragraph). Nijhuis also discloses that P236L is a NNRTI in 
vivo mutation that reduces replication capacity (Table 1). Nijhuis discloses that the P236L and 
K103N mutations reduce replicative capacity and is an in vivo mutation that occurs after a single 
dose of NNRTI. Therefore, the rejection is maintained for reasons of record. 



Claim Rejections - 35 USC § 103 
3. Claims 1-10 and 13-19 are rejected under 35 US.C. 103(a) as being unpatentable over 
Nijhuis in view of Whitcomb (WO 99/61658). (Previously, claims 1-9 were not included in this 
rejection. However, Applicant's amendment to claims 1-9 necessitates the rejection of claims 1- 
9 under 35 U.S.C. 103(a).) The claims are drawn to a method for determining whether an HIV-1 
has an increased likelihood of having an impaired replication capacity. The method comprises 
detecting presence or absence of a mutation associated with impaired replication capacity at at 
least 2 and up to 12 amino acid positions. Specifically, the combination of mutations is P236L, 
K103N and Y181C. In some embodiments, the mutation cannot be K103N or P236L. The 
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teachings of Nijhuis are summarized above. Nijhuis is silent on mutations of more than three 
positions relating to NNRTIs. 

However, Whitcomb discloses means and methods for monitoring non-nucleoside reverse 
transcriptase inhibitor anti-retroviral therapy, specifically HIV therapy (abstract). Whitcomb 
discloses substitution mutations in HIV-1 reverse transcriptase at codons 101, 103 and/or 109 
that correlate with changes in delavirdine, nevirapine and efavirenz susceptibility (page 12, lines 
4-25). Also taught is that mutations at codons 106, 189, 181 and/or 227 of HIV-1 reverse 
transcriptase result in decreased susceptibility to delavirdine, nevirapine and efavirenz (pages 14- 
16). Another embodiment of Whitcomb 's invention is that a mutation at codon 190 (G190A) 
either alone or in combination with a mutation at codon 130 (K103N) of HIV-1 RT correlates 
with resistance to antiretroviral therapy (page 14, lines 29-34). Another embodiment of 
Whitcomb's invention is that a mutation at codon 236 (P236L) either alone or in combination 
with mutations at other codons including 103 (K103(N) and/or 181 (Y181C) of HIV RT 
correlates with resistance to antiretroviral therapy (see description of figures 5 and 6, pages 22- 
23). Other mutations include 98, 100, 101, 106, 189, 181, 188, 225H and 227 (page 41, lines 13- 
15). 

It would have been obvious to use the mutations taught by Whitcomb in Nijhuis' method. 
One would have been motivated to incorporate Whitcomb's additional mutations into Nijhuis' 
method because Nijhuis suggests that there is a relationship between viral replicative capacity 
and phenotypic resistance (page 27, column 1, second full paragraph). Nijhuis cites several 
examples including resistance to zidovudine wherein the virus harbors a single amino acid 
change or a combination of substitutions that have reduced replication capacity compared with 
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the wild type (Table 1). One would have had a reasonable expectation of success that the 
detection of other mutations such as those taught by Whitcomb would have been predictive of 
viral fitness because some of the mutations are the same (K103N, P236L, for example) as those 
that are associated with both NNRTI resistance and viral fitness. Therefore, the invention would 
have been prima facie obvious to one of ordinary skill in the art at the time of invention. 

Applicant's arguments have been carefully considered but fail to persuade. Applicant's 
substantive arguments are primarily directed to the following: 

Applicant argues that the Office has failed to establish a prima facie case of obviousness. 
Applicant argues that neither Nijhuis or Whitcomb, alone or in combination, teach or suggest 
that the recited combinations of mutations, including combinations comprising mutations at 
residue 236 or 103, may correlate with impaired viral replication capacity of an HIV-1 virus 
having these mutations in its reverse transcriptase. Since the references do not disclose the 
effects of the recited mutations on replication capacity, the combined disclosure of Nijhuis and 
Whitcomb fails to teach or suggest either a method for determining whether an HIV-1 has an 
increased likelihood of having impaired replication capacity or a method for determining 
whether a subject has HIV-1 with an increased likelihood of having an impaired replication 
capacity, that comprises detecting a mutation or combination of mutations associated with 
impaired replication capacity of HIV-1 reverse transcriptase. 

In response to Applicant's arguments, it is unclear on what basis Applicant asserts that 
Nijhuis does not teach the effect of the mutations on replication capacity since Nijhuis teaches 
that the K103N mutation has a reducing effect on replicative capacity (see Table 1, page 24, and 
page 25, first column, second full paragraph). Nijhuis also discloses that P236L is a NNRTI in 
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vivo mutation that reduces replication capacity (Table 1). Nijhuis discloses that the P236L and 
K103N mutations reduce replicative capacity and is an in vivo mutation that occurs after a single 
dose of NNRTI. Although Whitcomb does not use the word, "viral fitness", Whitcomb teaches 
correlations between various mutations and virus resistance to antiviral therapy, such as mutation 
at codon 236 (P236L) either alone or in combination with mutations at other codons including 
103 (K103 (N) and/or 181 (Y181C) of HIV RT (see description of figures 5 and 6, pages 22-23). 
Also taught is that mutations at codons 106, 189, 181 and/or 227 of HIV- 1 reverse transcriptase 
result in decreased susceptibility to delavirdine, nevirapine and efavirenz. 

Applicant also argues that there is no predictability of whether a mutation associated with 
resistance will have an effect on replication capacity. Applicant points to Nijhuis, Table 1, as 
evidence that some mutations or combinations of mutations associated with drug resistance 
either do not affect or even increase replication capacity. Applicant argues that Whitcomb 's 
teachings of various mutations associated with NNRTI resistance do not provide a reasonable 
expectation of success for determining that an HIV-1 is likely to have impaired replication 
capacity. Applicant argues that impermissible hindsight has led the Office to the claimed 
invention. 

In response to this argument, the combination of Whitcomb' s disclosed mutations and 
Nijhuis' suggestion that there is a relationship between viral replicative capacity and phenotypic 
resistance (page 27, column 1, second full paragraph) is evidence of a reasonable expectation of 
success that Whitcomb 's observed phenotypic resistance mutations (some of which are the same 
as Nijhuis' disclosed mutations, K103N, P236L, for example) will result in reduced replicative 
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capacity of HIV- 1. Note that only a reasonable expectation of success is required, not success 
itself. 

In response to Applicant's argument that the examiner's conclusion of obviousness is 
based upon improper hindsight reasoning, it must be recognized that any judgment on 
obviousness is in a sense necessarily a reconstruction based upon hindsight reasoning. But so 
long as it takes into account only knowledge which was within the level of ordinary skill at the 
time the claimed invention was made (Nijhuis' teachings, for example), and does not include 
knowledge gleaned only from the Applicant's disclosure, such a reconstruction is proper. See In 
re McLaughlin, 443 F.2d 1392, 170 USPQ 209 (CCPA 1971). Therefore, the claims are obvious 
over the Nijhuis in view of Whitcomb. 

Conclusion 

4. No claim is allowed. 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
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however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stacy B. Chen whose telephone number is 571-272-0896. The 
examiner can normally be reached on M-F (7:00-4:30). If attempts to reach the examiner by 
telephone are unsuccessful, the examiner's supervisor, James C. Housel can be reached on 571- 
272-0902. The fax phone number for the organization where this application or proceeding is 
assigned is 703-872-9306. 



Stacy B. Chen 
March 15, 2006 
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